ABSTRACT
Introduction
The Poaceae is one of the largest angiosperm families with approximately10 000 species (11) and is represented by142 genera in Turkey. The genus Poa is represented by 24 species, of which 3 are endemics in Turkey (10) . Kentucky bluegrass (Poa pratensis L.) is a valuable plant which, under temperate climatic conditions can be used for livestock feeding (hay harvesting and grazing), lawn planting, and soil improvement (5, 6, 22, 25) .
Since many cultivars are genetically closely related, it is often difficult to morphologically discriminate differences among cultivars. As a result, new procedures are needed to identify cultivars (14) . Doyle et al. (11) has successfully used DNA data in grass taxonomy and phylogeny. Composition of seed protein is generally not influenced by environmental factors; therefore, they undergo a slower process of evolution due to their non-essential nature in contrast to leaf proteins, and may give better results in the genetic diversity studies (9, 15) . Currently, biochemical methods especially SDS-PAGE (including electrophoretic analysis of endosperm proteins) is widely used in studies on phenotypically close taxa because SDS-PAGE is a simple and effective method for describing the genetic structure of crop germplasm (4, 17, 20) . Furthermore seed proteins used as genetic markers in the study of genetic variation were considered a valuable tool for systematic and phylogeny of grasses (26) . Grass seed storage proteins have already been investigated systematically by several authors (16, 26) . Seed protein electrophoresis was found to be a useful technique for cultivar discrimination in several economically important grass species including Kentucky bluegrass (Poa pratensis l.) and ryegrass (L. perenne l. and L. multiflorum l.) (8, 12, 13, 14, 15, 20, 21, 28) . it is possible to identify and certify individual genotypes to analyze the progenies and populations (2, 18, 24, 27) . Reference cultivars morphologically similar to the candidate cultivar are chosen and used for comparison in the trials. Selection of reference cultivars might be enhanced by using biochemical characteristics provided that there is a correlation between morphological and biochemical characteristics (30) .
The samples representing the studied genotypes were collected from an old natural pasture, where decreased rain due to global warming, has caused the water supplies feeding the field to gradually decrease. This research aimed to identify Poa genotypes from the pasture on order that they are conserved and used in plant breeding for development of new cultivars. Selection of plant in traditional breeding methods was done considering agronomic characteristics. However, data related to these plants revealed that it would take a long time and would be costly for some differences that depend on environmental conditions to be selected. In order to reduce these disadvantages, this research precisely reveals the differences between genotypes regarding safer seed protein profiles and aims to compare these with agronomic characteristics observed in two years' period.
Materials and Methods

Plant material
For seed protein profiles, 11 genotypes belonging to P. pratensis species were examined. Kentucky bluegrass genotypes were collected from natural P. pratensis populations of an old natural pasture located at the Kalecik region of Ankara province during 2004. They were then clonally propagated in plastic bags. During May 2005 these clones were planted as 11 replicates in a field spaced at 50x50 cm apart. During the year 2006, the
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following plant characteristics were taken: plant width at ear emergence, plant height, leaf length, leaf width, leaf length x leaf width, leaf length/leaf width, inflorescence, biological yield, seed yield and length of upper internodes. Using the data belonging to the agronomic characteristics obtained in two years' time, the dendrogram was formed according to Average euclidean Distance.
Protein extraction
Protein extraction was performed according to Saraswati et al. (23) . Seeds were ground to powder with mortar and pestle. Sample buffer was added to 0.04 g of seed flour as extraction liquid and mixed thoroughly in Eppendorf tubes with vortex. The extraction buffer contained the following final concentration: 0.5M Tris-HCl (pH 6.8), 10% SDS, urea and 5% 2-merkaptoethanol and before centrifugation at 10 000 x g for 5 min (4 0 C), the sample buffer was boiled for 5 min.
SDS-PAGE
SDS-PAGE was performed by a standard method on a vertical slab gel. Bromophenol blue was added to the supernatant as tracking dye to watch the movement of protein in the gel. Seed protein was analyzed through slab type SDS-PAGE using 10% polyacrylamide gel (19) . After electrophoresis, the protein bands were visualized by staining with Coomassie Brillant Blue G-250. Marker proteins (Fermentas) were used as references. Molecular weights of protein bands were estimated by their relative mobility.
Data analysis
The polymorphic bands were scored visually as present [1] or absent [0] . Genetic similarity among genotypes was estimated based on Euclidian coefficients. Cluster analysis was performed using the UPGMA.
Results and Discussion
Total seed protein was analyzed through the slab type SDS-PAGE using 13% polyacrylamide gel. When the variation in storage protein banding pattern was investigated, genetic diversity appeared at a low level. This could be attributed to the fact that the investigated poa genotypes were collected in a narrow restricted pasture land and this reflected in a close genetic relation.
Similarity coefficient for 11 genotypes belonging to P. pratensis ranged from 85 to 100%. In total, 39 polypeptide bands of different sizes ranging from10 to 82 kDa, from 11 genotypes that belonged to this species, were identified ( Fig.  1) . Protein profiles were basically similar among the genotypes but some minor differences concerning the protein patterns existed which were selected among 41-36 kDa.
cluster analysis of seed storage proteins of 11 genotypes was performed on the results of SDS-PAGE using UPGMA. The results of cluster analysis are given in the dendrogram (Fig.  2) which was performed using Euclidean statistic program.
The dendrogram of total seed protein based on similarity matrix using Euclidian statistic program showed that all the genotypes of Poa pratensis formed five groups (Fig. 2) . While genotype 1 was placed in the first group, genotypes 9 and 11 that were only 4% different constituted the second group. Group III consisted of 4 genotypes (P. pratensis 3, 5, 7, 8) which were 100% similar. At the same time this group was 90% similar to groups I and II. Group IV is similar to group III in 84% and includes 3 genotypes which have similar protein profiles with each other (P. pratensis 2, 4, 6). Group V, which is genetically 7% different from Group IV, which only included the genotype 10. The two dendrograms, one of which was obtained from the protein profiles and the other from morphologic traits, were then compared. The dendogram based on agronomic characteristics formed five groups as in the dendogram obtained from protein profiles (Fig. 3) . except for genotype 3, in both dendograms, the other genotypes clustered together in the same group. While genotype 3 was in group 1 in terms of agronomic characteristics, in terms of Group I protein profiles it is placed in Group III. However, although genotype 3 is placed in a different group in the case of protein profiles, it is genetically similar to the Group I by 90%. Genotypes 9 and11; genotypes 5, 7 and 8; genotypes 2, 4 and 6; genotype 10 are placed in dendograms in Group II, III, IV and V, respectively. The similarity of genotypes 1, 9 and 11 in protein profiles were clearly observed between 25-45 kDa, whereas the band differentiating genotype 1 from 9 and 11 is shown at approximately 20 kDa by dark arrows. While the common band in genotypes 2, 4, 6 and 10 is observed at the level of 35-45 kDa, the protein band differentiating genotype 10 from the others by 7% distance was observed at approximately 44 kDa (shown by pale arrows). Also in Fig. 1 , the common band showing the similarity of genotypes 3, 5, 7, and 8 is observed at approximately 38 kDa (shown by arrows).
According to the results from the SDS-PAGE, the overall pattern of seed storage-proteins showed low degree of heterogeneity. These results are in agreement with electrophoretic protein studies that are previously performed (2, 7, 12, 28, 29) . Also unpublished results of Van Dreven showed that in Kentucky bluegrass a correlation was found between similarities in esterase banding patterns of seed samples obtained by IEF and morphological characteristics. This has resulted in a more efficient and accurate selection of reference cultivars and in a reduction of the extent of field trials (30) .
Conclusions
Seed storage proteins are good markers for assessing taxonomic and phylogenetic relationships at various levels from species to subfamilies. Hence, seed proteins are easy-to-use, widely applicable markers for various systematic problems (7). According to Agafonov et al. (2) , the data obtained from SDS-PAGE analysis of eight standard samples of P. pratensis cultivars showed that this method was adequate to determine and certify the maternal genotype by analyzing the progeny phenotypes.
As a result, a correlation was found between agronomic characters and protein profiles. It takes long years, financial support, and much labour to find differences in agronomic characteristics. With the SDS-PAGE method, seed storage proteins can directly be investigated and thus it will enable us to determine the differences between various genotypes. In order that genetic variations are evaluated better, this study can be supported by some other molecular methods such as RAPD and iSSR.
